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Abstract 

Therapy decisions in advanced medullary thyroid carcinoma should be guided by a critical appraisal of the natural 
disease course (slowly progressive vs. aggressive) and benefits and side effects of therapy. Therapy goals should be 
distinguished between curative and palliative. Local treatments are mainly palliative and may add to guality of life. 
The advent of novel systemic therapies opens promising perspectives but its place in the therapeutic arsenal must 
be further determined. 



Introduction 

Distant metastases in medullary thyroid carcinoma 
(MTC) are frequently present at initial presentation in 
sporadic MTC patients [1,2]. Organs most often affected 
include the lungs, bones and liver, and infrequently the 
brain. Distant metastases are frequently associated with 
persistent locoregional disease [3]. Patients with distant 
metastases at diagnosis have a poor prognosis, with only 
40% surviving 10 years [2]. 

Treatment goals 

Treatment goals in advanced MTC are ultimately 
related to promoting the quality of life. It is important 
to explicitly discuss with the patient the expectations 
and goals with respect to quality of life in the individual 
context and to agree on a personalized treatment plan. 
In general, it is important to document the sites of 
metastases and the tumor volume as well as tumor pro- 
gression to get an estimate of total tumor burden and 
prognosis. In addition, it is necessary to document signs 
and symptoms and estimate imminent problems. In 
patients with recurrent disease, an acceptable quality of 
life can usually be maintained for months or even years. 
Treatment decisions must therefore balance the usually 
slow progression rate and the reasonable life expectancy 
against the efficacy and side effects of therapies. 

An important step is to decide whether any therapy 
will be curative or palliative, as the risk-benefit ratio of 
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curative therapies is essentially different from palliative 
therapies. Curative therapies will by definition be aimed 
at improved survival and disease-free survival. The main 
objective of palliative therapies is to improve quality of 
life by relief of symptoms. When recurrent local disease 
is present or distant metastases are limited to a single 
organ curative surgical resection may be considered. 
Unfortunately, in advanced MTC, curative options are 
limited as both local recurrent disease and metastases 
are seldomly amenable to curative surgery. Active treat- 
ment is most often indicated in patients with lesions in 
critical locations such as brain metastases, threatening 
spinal cord compression, airway obstruction, bleeding, 
impending or active fracture or hormonal secretion. 

Documenting disease and disease progression 

The discovery of metastases is often preceded by detectable 
or increasing serum levels of calcitonin or CEA. It must 
however be stressed that elevated levels of tumor markers 
are not a reason in itself to start therapies. Elevated tumor 
markers, and especially a low doubling time of serum 
calcitonin and CEA are rather considered risk factors for 
the presence and development of metastases and a poor 
prognosis [4,5]. Indeed, disease progression should always 
be confirmed by imaging before considering treatment. 
Patients who have elevated stable tumor markers without 
demonstrable tumor may have a good prognosis and 
quality of life [6-8]. Those patients are being followed with 
serum tumor marker measurements and regular imaging, 
the interval depending on the serum marker level and 
doubling time [1,4,5]. 
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Imaging should identify all clinically relevant sites of 
disease, both for the identification of tumors that 
require local interventions and the selection of potential 
target lesions to assess response to systemic therapy. 
Imaging procedures in metastatic MTC include conven- 
tional contrast-enhanced spiral CT scan or MRI of the 
brain, neck, chest and liver and bone scintigraphy [3]. 
Diagnostic accuracy of Fluorodeoxyglucose (FDG)- PET 
scan is questionable [3,9]. F-DOPA-PET scintigraphy is 
promising and may provide additional information on 
tumor localization in patients with elevated tumor mar- 
kers without evidence of disease on conventional ima- 
ging. However, the impact on clinical decision making 
needs to be confirmed [10]. 

In patients with measurable lesions, it should be eval- 
uated if curative therapy is possible. When no curative 
options are present, disease progression must be docu- 
mented. Usually, criteria for the initiation of systemic 
treatment are defined according to RECIST in combina- 
tion with considerable tumor burden and/or symptoms. 

Local disease 

Recurrent disease in the neck and mediastinum is fre- 
quently amenable to surgery, with either curative or pal- 
liative intent. Repeat surgery may normalize calcitonin 
levels in one third of patients and progression free survi- 
val may be fairly good, although no controlled studies 
have been performed. Surgical resection of locoregional 
recurrent MTC in patients without distant metastases 
should include compartmental dissection of disease in 
the neck compartments. In the presence of incurable 
advanced local or distant disease, less extensive neck sur- 
gery may be appropriate to avoid complications [11-13]. 

The role of external beam radiation therapy (EBRT) in 
recurrent local MTC is not clear. In patients with local 
disease in whom no curative surgery is possible, EBRT 
may improve locoregional disease control, although an 
improvement in overall survival has not been established 
[14]. 

Distant metastases 

Distant metastases limited to a single organ may be con- 
sidered for curative surgical resection or another local 
treatment modality. Slow growing or stable metastases 
without clinical symptoms may be followed, the interval 
of imaging depending on the size of the tumor and the 
progression rate. 

Local treatment modalities for distant metastases 

Brain metastases 

Clinically overt brain metastases from MTC are reported 
in 1-5% of MTC patients with local or metastatic disease 
[3]. Brain metastases are suspected in MTC patients with 
neurologic symptoms especially when distant metastases 



are present. Brain imaging should be performed in 
asymptomatic MTC patients before initiation of systemic 
therapy [15-17]. When small brain lesions are discovered, 
it may be decided to follow-up without treatment. In 
clinical studies in differentiated thyroid carcinoma and 
other tumors, it has been suggested that surgical resec- 
tion in patients with solitary or a limited number of brain 
metastases may be associated with improved survival and 
quality of life [15-17]. Other treatment options include 
stereotactic radiosurgery or whole brain EBRT for clini- 
cally overt brain metastases. 

Bone metastases 

Bone metastases occur in 45% of MTC patients with 
local or metastatic disease [3]. Small, asymptomatic 
bone metastases can be followed without treatment. Iso- 
lated bone metastases may be surgically resected. In 
some studies in differentiated thyroid carcinoma, it has 
been suggested that surgery is worthwhile when 5 or 
less bone metastases are present [18]. It is not known if 
these results can be expanded to MTC. EBRT in symp- 
tomatic bone lesions may lead to considerable reduction 
in pain in 80% of patients, which may last for months 
[14]. Experience from other tumors learns that sympto- 
matic bone metastases can be successfully treated with 
percutaneous methods including cementoplasty, thermal 
ablation (radiofrequency or cryotherapy) and arterial 
embolization followed by surgery, or a combination of 
these methods, for pain reduction and bone consolida- 
tion [19,20]. Intravenous bisphosphonates are prescribed 
frequently for painful bony metastases in other malig- 
nancies, but this has not been investigated in MTC [21]. 

Lung metastases 

Lung metastases occur in 33% of MTC patients with local 
or metastatic disease [6]. In solitary lesions, surgical resec- 
tion, either by open procedure or video assisted thoraco- 
scopy can be considered. Alternatively, asymptomatic, 
stable or slowly progressive lesions can be followed. Lung 
or mediastinal lesions causing local compression of an air- 
way or bleeding may be considered for surgery or EBRT, 
and lesions with central airway invasion may be amenable 
to the photodynamic therapy or airway stenting (when the 
tumor is >15 mm from the vocal cord) to improve quality 
of life [22]. Radiofrequency ablation may be indicated in 
patients with few ( <5,) predominantly peripheral lung 
metastases of < 40 mm in size. 

Liver metastases 

Liver metastases occur in 45% of MTC patients with local 
or metastatic disease [6] . In large, progressive liver 
metastases or metastases associated with symptoms, local 
treatment is required. Treatment options include resec- 
tion or percutaneous radiofrequency ablation. RFA may 
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lead to prolonged symptom reduction in 90-95% of 
patients, including reduction of diarrhoea. Radiofre- 
quency ablation is less effective in lesions > 50 mm 
[23,24]. 

Systemic treatment 

Conventional chemotherapy in patients with advanced 
MTC has limited efficacy, and considerable toxicity and 
is therefore not recommended [1]. 

In recent years, several kinase inhibitors have been 
evaluated in phase I and II clinical trials, including axiti- 
nib, cabozantinib (XL-184), lenvatinib (E7080), motesa- 
nib, pazopanib, sorafenib, sunitinib and vandetanib 
[25,26]. In phase II trials, several of these agents have 
demonstrated partial response rates in the range of 20- 
50% with a larger number of patients demonstrating pro- 
longed stable disease. Two of these agents, vandetanib 
and cabozantinib have completed phase III clinical trials. 

Vandetanib (300 mg/day) [27] prolonged median pro- 
gression free survival from 19 months in the placebo arm 
to a predicted median of 31 months in the vandetanib 
arm; the improvement of pain and diarrhoea allowed a 
number of patients in the vandetanib arm to resume a 
normal social life. However, 12% of patients receiving 
vandetanib discontinued treatment due to toxicity and 
35% required dose reduction because of an adverse event. 
Vandetanib was approved by the FDA in April 2011 and 
by the EMEA in February 2012. Cabozantinib (175 
mg/day) prolonged PFS prolongation from 4 to 11 months 
and was approved by the FDA in November 2012 [28]. 
However, short-term toxicity of these therapies is signifi- 
cant, with dose reduction or treatment withdrawal in a sig- 
nificant proportion of patients; longterm toxicity needs to 
be investigated. There is currently no evidence for a higher 
treatment efficacy at an earlier than later stage when the 
tumor has progressed. This should lead to initiating these 
treatments only in patients with significant tumor burden 
and documented tumor progression. 

Other therapies 

Therapies with immunization [29] and radiolabeled 
molecules have been performed in MTC sometimes 
with promising results. Treatment with 131-I-MIBG is 
generally regarded as ineffective for MTC [30]. 

Treatment of hormonally active metastases 

MTC is an endocrine active tumor and secretion of hor- 
mones other than calcitonin is frequently observed. 
Diarrhoea [31] is frequently present when tumor volume 
is high. Diarrhoea can be treated with anti-motility 
drugs including somatostatin analogues. When these 
therapies are not sufficient, local therapies to reduce 
tumor volume can be considered. Sometimes, CRH or 



ACTH production leads to Cushing syndrome, which 
may be a reason for local tumor reduction, Cortisol 
synthesis inhibitors or bilateral adrenalectomy [32]. 
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Competing interests 

No conflict of interest. 

Declarations 

This article has been published as part of Thyroid Research Volume 6 
Supplement 1, 2013: European comments on Medullary Thyroid Cancer 
Management Guidelines of the American Thyroid Association. The full 
contents of the supplement are available online at http://www. 
thyroidresearchjournal.eom/supplements/6/S1. Publication of this 
supplement has been supported by the European Thyroid Association- 
Cancer Research Network. 

Published: 14 March 2013 
References 

1. Kloos RT, Eng C, Evans DB, Francis GL, Gagel RT, Gharib H, Moley JF, 
Pacini F, Ringel (V1D, Schlumberger M, Wells SA Jr: Medullary thyroid 
cancer: management guidelines of the American Thyroid Association. 
Thyroid 2009, 19:565-612. 

2. Roman S, Lin R, Sosa JA: Prognosis of medullary thyroid carcinoma: 
demographic, clinical, and pathologic predictors of survival in 1252 
cases. Cancer 2006, 107(9):2 134-42. 

3. Giraudet AL, Vanel D, Leboulleux S, Auperin A, Dromain C, Chami L, Ny 
Tovo N, Lumbroso J, Lassau N, Bonniaud G, Hartl D, Travagli JP, Baudin E, 
Schlumberger M: Imaging medullary thyroid carcinoma with persistent 
elevated calcitonin levels. J Clin Endocrinol Metab 2007, 92:4185-4190. 

4. Giraudet AL, Al Ghulzan A, Auperin A, Leboulleux S, Chehboun A, Troalen F, 
Dromain C, Lumbroso J, Baudin E, Schlumberger M: Progression of 
medullary thyroid carcinoma: assessment with calcitonin and 
carcinoembryonic antigen doubling times. Eur J Endocrinol 2008, 
158:239-246. 

5. Barbet J, Campion L, Kraeber-Bodere F, Chatal JF: Prognostic impact of 
serum calcitonin and carcinoembryonic antigen doubling-times in 
patients with medullary thyroid carcinoma. J Clin Endocrinol Metab 2005, 
90:6077-6084. 

6. van Heerden JA, Grant CS, Gharib H, Hay ID, llstrup DM: Long-term course 
of patients with persistent hypercalcitoninemia after apparent curative 
primary surgery for medullary thyroid carcinoma. Ann Surg 1990, 
212:395-400, discussion 400-401. 

7. Pellegriti G, Leboulleux S, Baudin E, Bellon N, Scollo C, Travagli JP, 
Schlumberger (vl: Long-term outcome of medullary thyroid carcinoma in 
patients with normal postoperative medical imaging. Br J Cancer 2003, 
88:1537-1542. 

8. Fialkowski E, Debenedetti M, Moley J: Longterm outcome of reoperations 
for medullary thyroid carcinoma. World J Surg 2008, 32:754-765. 

9. Ong SC, Schoder H, Patel SG, Tabangay-Lim IM, Doddamane I, Gonen M, 
Shaha AR, Tuttle RM, Shah JP, Larson SM: Diagnostic accuracy of 18F-FDG 
PET in restaging patients with medullary thyroid carcinoma and 
elevated calcitonin levels. J Nucl Med 2007, 48:501-507. 

10. Koopmans KP, de Groot JW, Plukker JT, de Vries EG, Kema IP, Sluiter WJ, 
Jager PL, Links TP: 18F-dihydroxyphenylalanine PET in patients with 
biochemical evidence of medullary thyroid cancer: relation to tumor 
differentiation. J Nucl Med 2008, 49:524-531. 

11. Kebebew E, Kikuchi S, Duh QY, Clark OH: Long-term results of reoperation 
and localizing studies in patients with persistent or recurrent medullary 
thyroid cancer. Arch Surg 2000, 135:895-901. 

12. Dralle H: Lymph node dissection and medullary thyroid carcinoma. 
Br J Surg 2002, 89:1073-1075. 

13. Fialkowski E, Debenedetti M, Moley J: Long-term outcome of reoperations 
for medullary thyroid carcinoma. World J Surg 2008, 32:754-765. 



Smit Thyroid Research 2013, 6(Suppl 1):S7 
http://www.thyroidresearchjournal.eom/content/6/S1/S7 



Page 4 of 4 



14. Brierley J, Tsang R, Simpson WJ, Gospodarowicz M, Sutcliffe S, Panzarella T: 
Medullary thyroid cancer: analyses of survival and prognostic factors 
and the role of radiation therapy in local control. Thyroid 1996, 6:305-310. 

15. McWilliams RR, Giannini C, Hay ID, Atkinson JL, Stafford SL, Buckner JC: 
Management of brain metastases from thyroid carcinoma: a study of 16 
pathologically confirmed cases over 25 years. Cancer 2003, 98:356-362. 

16. Chiu AC, Delpassand ES, Sherman SI: Prognosis and treatment of brain 
metastases in thyroid carcinoma. J Clin Endocrinol Metab 1997, 
82:3637-3642. 

17. Salvati (VI, Frati A, Rocchi G, Masciangelo R, Antonaci A, Gagliardi FM, 
Delfini R: Single brain metastasis from thyroid cancer: report of twelve 
cases and review of the literature. J Neurooncol 2001, 51:33-40. 

18. Bernier M0, Leenhardt L, Hoang C, Aurengo A, Mary JY, Menegaux F, 
Enkaoua E, Turpin G, Chiras J, Saillant G: Survival and therapeutic 
modalities in patients with bone metastases of differentiated thyroid 
carcinomas. J Clin Endocrinol Metab 2001, 86:1568-1573. 

1 9. Eustatia-Rutten CFA, Romijn JA, Guijt MJ, Vielvoye GJ, van den Berg R, 
Corssmit EPM, Pereira AM, Smit JW: Outcome of palliative embolization of 
bone metastases in differentiated thyroid carcinoma. J Clin Endocrinol 
Metab 2003, 88:3184-3189. 

20. Mont'Alverne F, Vallee JN, Cormier E, Guillevin R, Barragan H, Jean B, 

Rose M, Chiras J: Percutaneous vertebroplasty for metastatic involvement 
of the axis. AJNR Am J Neuroradiol 2005, 26:1641-1645. 

21. Vitale G, Fonderico F, Martignetti A, Caraglia M, Occarelli A, Nuzzo V, 
Abbruzzese A, Lupoli G: Pamidronate improves the quality of life and 
induces clinical remission of bone metastases in patients with thyroid 
cancer. Br J Cancer 2001, 84:1586-1590. 

22. Tsutsui H, Kubota M, Yamada (VI, Suzuki A, Usuda J, Shibuya H, Miyajima K, 
Sugino K, Ito K, Furukawa K, Kato H: Airway stenting for the treatment of 
laryngotracheal stenosis secondary to thyroid cancer. Respirology 2008, 
13:632-638. 

23. Wertenbroek MW, Links TP, Prins TR, Plukker JT, van der Jagt EJ, de Jong KP: 
Radiofrequency ablation of hepatic metastases from thyroid carcinoma. 
Thyroid 2008, 18:1105-1110. 

24. Fromigue J, De Baere T, Baudin E, Dromain C, Leboulleux S, 
Schlumberger M: Chemoembolization for liver metastases from 
medullary thyroid carcinoma. J Clin Endocrinol Metab 2006, 91:2496-2499. 

25. Gild ML, Bullock M, Robinson BG, Clifton-Bligh R: Multikinase inhibitors: a 
new option for the treatment of thyroid cancer. Nat Rev Endocrinol 201 1, 
7(1 0):61 7-24. 

26. Kapiteijn E, Schneider TC, Morreau H, Gelderblom H, Nortier JW, Smit JW: 
New treatment modalities in advanced thyroid cancer. Ann Oncol 2012, 
23(1 ):1 0-8. 

27. Wells SA, Robinson BG, Gagel RF, Dralle H, Fagin JA, Santoro M, Baudin E, 
Elisei R, Jarzab B, Vasselli JR, Read J, Langmuir P, Ryan AJ, Schlumberger MJ: 
Vandetanib in patients with locally advanced or metastatic medullary 
thyroid cancer: a randomized, double-blind phase III trial (ZETA). J Clin 
Oncol 2012, 30:134-141. 

28. Schoffski P, Elisei R, Muller S, Brose (VIS, Shah MH, Licitra LF, Jarzab B, 
Medvedev V, Kreissl M, Niederle B, Cohen EEW, Wirth LJ, Ali HY, Hessel C, 
Yaron Y, Ball DW, Nelkin B, Sherman SI, Schlumberger M: An international, 
double-blind, randomized, placebo-controlled phase III trial (EXAM) of 
cabozantinib (XL184) in medullary thyroid carcinoma (MTC) patients 
(pts) with documented RECIST progression at baseline [abstract]. J Clin 
Oncol 2012, 30(15_suppl 5508). 

29. Kraeber-Bodere F, Goldenberg DM, Chatal JF, Barbet J: Pretargeted 
radioimmunotherapy in the treatment of metastatic medullary thyroid 
cancer. Can Oncol 2009, 16:3-8. 

30. Pasieka JL, (VlcEwan AJ, Rorstad O: The palliative role of 131 l-MIBG and 
1 1 1 In-octreotide therapy in patients with metastatic progressive 
neuroendocrine neoplasms. Surgery 2004, 136:1218-1226. 

31. Jensen RT: Overview of chronic diarrhea caused by functional 
neuroendocrine neoplasms. Semin Gastrointest Dis 1999, 10:156-172. 

32. Barbosa SL, Rodien P, Leboulleux S, Niccoli-Sire P, Kraimps JL, Caron P, 
Archambeaud-Mouveroux F, Conte-Devolx B, Rohmer V: Ectopic 
adrenocorticotropic hormone syndrome in medullary carcinoma of the 
thyroid: a retrospective analysis and review of the literature. Thyroid 
2005, 15:618-623. 



doi:1 0.1186/1 756-661 4-6-S1-S7 

Cite this article as: Smit: Treatment of advanced medullary thyroid 
cancer. Thyroid Research 2013 6(Suppl 1):S7. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



BioMed Central 



